Bidirectional fluorescence resonance energy transfer (FRET) in mutated and chemically modified yellow fluorescent protein (YFP).
Fluorescence resonance energy transfer (FRET) using fluorescent protein variants are used for studying the associations and biomolecular motions of macromolecules inside the cell. Intramolecular FRET utilizing fluorescent chemical labels has been applied in nucleic acid chemistry for detection of specific sequence. However, the biotechnological applications of intramolecular FRET in fluorescent proteins have not been exploited. This study demonstrates the intramolecular FRET between fluorescent protein and conjugated chemical label whereby FRET occurs from inside to outside and vice versa for fluorescent protein. The fluorescent protein is modified for the attachment of chemical fluorophores and the novel FRET pairs created by conjugation are MDCC (435/475)-Citrine (516/529) and Citrine-Alexa fluor (568/603). These protein-label pairs exhibited strong intramolecular FRET and the energy transfer efficiency was determined based on the time evolution of the ratio of emission intensities of labeled and unlabeled proteins. The efficiency was found to be 0.79 and 0.89 for MDCC-Citrine and 0.24 and 0.65 for Citrine-Alexa Fluor pairs when the label is conjugated at different sites in the protein. Förster distance and the average distance between the fluorophores were also determined. The bidirectional approach described here can provide new insights into designing FRET-based sensors.